Acidic residues at the carboxyl terminus of p60c-src are required for regulation of tyrosine kinase activity and transformation.
Protein phosphorylation sites act to transduce signals into changes in enzymatic activity, representing a point of interaction within a regulatory pathway. The amino acid sequence surrounding a phosphorylation site may well have several functions, including recognition by an appropriate kinase. By generating random mutations in its immediate vicinity, we have examined the sequence requirements of a regulatory tyrosine phosphorylation site, Tyr527, in the proto-oncogene product, p60c-src. The transforming and kinase activities of p60c-src are repressed by phosphorylation of Tyr527. Mutations were made around Tyr527 without changing Tyr527 or the kinase domain. Twenty-nine mutants were sequenced and classified as transforming or nontransforming for Rat-2 cells. Nontransforming mutants contained a surprising variety of COOH-terminal mutations, although acidic residues were present at positions 518 and 524 in all nontransforming mutants. Transforming mutants that contained single-residue changes at Asp518 and Ser522 demonstrated the importance of these residues. Other transforming mutants contained two or more substitutions, but the results are most simply explained if residues Glu524 and Thr523 are also important for normal regulation. Transforming mutations reduced the phosphorylation of Tyr527. We conclude that only a few of the residues in the COOH terminus other than Tyr527 are required to ensure normal phosphorylation and repression of activity in fibroblasts. Other residues may have been conserved during evolution to permit normal function and regulation in other cell types.